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METHOD FOR PICKLING NICKEL-BASE STAINLESS STEEL SHEET 

PURPOSE: To enable the pickling of Ni-base stainless by sulfuric acid at a low cost, in 
Ni-base stainless, by enabling its whitening treatment after pickling by sulfuric acid. 

CONSTITUTION: An Ni-base stainless steel sheet is pickled by sulfuric acid. After that, 
the surface of the steel sheet is subjected to cleaning treatment by a whitening pickling 
soln. having 0.5 to 20wt.%. hydrochloric acid concn. and 3 to 20wt,% nitric acid concn., 
and thereafter, washing treatment is executed. The whitening pickling soln. furthermore 
may contain a surfactant constituted of a urea compound and organic acid by 1 to 5wt.%. 
In this way, the pickling of Ni-base stainless is made possible, and remarkable effects 
such as the reduction of equipment and building cost, the reduction of acid soln. running 
cost, the elimination of nitric and hydrofluoric acid sludge treatment, the evasion of the risk 
to hydrofluoric acid, the reduction of equipment maintenance cost or the like are given. 
Moreover, in a line in which both of Cr and Ni-base stainless are produced, the equipment, 
operating time and cost required for the change of the son. are made needless. 
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(54) METHOD FOR PICKUNG NICKEL-BASE STAINLESS STEEL SHEET 

(57)Abstract: 

PURPOSE: To enable the pickling of Ni-base stainless by sulfuric acid at a low cost, in Ni-base 
stainless, by enabling its whitening treatment after pickling by sulfuric acid. 
CONSTITUTION: An Ni-base stainless steel sheet is pickled by sulfuric acid. After that, the 
surface of the steel sheet is subjected to cleaning treatment by a whitening pickling soln. having 
0.5 to 20wt.%. hydrochloric acid concn. and 3 to 20wL% nitric acid concn., and thereafter, 
washing treatment is executed. The whitening pickling soln. furthermore may contain a 
surfactant constituted of a urea compound and organic acid by 1 to 5wt,%. In this way, the 
pickling of Ni-base stainless is made possible, and remarkable effects such as the reduction of 
equipment and building cost, the reduction of acid soln. running cost, the elimination of nitric 
and hydrofluoric acid sludge treatment, the evasion of the risk to hydrofluoric acid, the 
reduction of equipment maintenance cost or the like are given. Moreover, in a line in which both 
of Or and Ni-base stainless are produced, the equipment, operating time and cost required for 
the change of the son. are made needless. 
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CLAIMS 

[Claioi 1] The »cid-w*ehtr>f approach of nickel system statnless steei ptat* character ijed by for 
the whitening acicHwashmg iiquid of the concentration of 0.5 - 20 \ of the w«iM of hydrochloric 
acids and 3 - 20 % of th« weight of nitrtc acids performing washint proceuinc of the front faca 
of the steel piate corwemed after suHiiric-acid acid washing of nicket system staintesa steal 
plate, and performtng Hnsing processing after that 

[Claim 2j The acxHwashing approach of nickel system stainless steel plate accordtr»g to claim 1 
which contains in whttentng acid-washing liquid further the surfactant which consists of a urea 
compoortd and an organic acid one to 5% of the wei^tt. 

[Translation dooe.3 
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* NOTICES * 
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precisely, 
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DETAILED DESCRIp-nON 

[Detailed Oeacriptioo of the Invention] 
[000 0 

[Industrial Application] This invention relates to the »cid-wa*hing approach of ntcket system 
(austentte) stain^ss steet pJa<e. 

[0002] 

[Description of tfw Prior Art] As th« descalirm approach of Cr system stain(«ss steel plate, it is 
comrrton to perform suHuric-»cid »cid washing as ir«*c»ted by JP,64~2S8>. 
[0003] However, when auWuric-acid acid washtnc of the nicKet syrtem st^irttess steel i* carried 
out, • resutt front fttce bl»cK-ize> ar»d reservation of quality becomes dfff>cuH. This black smut is 
unremovable by the mecharWcaJ brushing approach. 

[0004] Then, as an approach of removtnf the scaiinc scale after hot rofttng of nickel system 
7tair>less steel plate, after performinc mechanical descating. such as shot blaating. to hot rotted 
sheet steel converrtiofMaiy. the approaches (JP,6t-245912A JP.81-4970«X etc.) of carrying 
out a preheating to proper temperature and carryir>g out acid washing in th« rwtric-hy<iroftuoric 
acid water solution of proper concentration ar>d rmtthods, suoh as neutral saK electrolysis, are 
taken, 
[0005] 

[Pr u iile i it C s) to be Solved by the Invention] However, by the approach of carrying out acid 
washaig in a nitnc-hydrofk>orfc acid water solucion, in order to use strong acid, the faciltty of a 
pichling t»r>k ar>d the circuJatory system r>«eded to be made into »ci<*-proof structire applicable 
to nitric-hydrofluonc acid, and there waa a problem that irwtiat facility cost and facility 
maintenafKe cost were hi|^, and there was a problem that acid cost and electrolysis cost were 
hi|^, with a neutral salt etectrolytio decomposition process. 

[0006] The technical problem which this invention should so^a is by enabKng whitening 
processing after suMuric-acid ac*d washmg in rMckat system stainless steel to make po*sft>l* 
suHuric-acid aoid washing of rackal system stainles* steel with cheap cost 
[0007] 

[Means for Solving the Probl em ] In order to solve said technieat problam, actd-washing 
approach of nicket system staintes* steel plate of this invention performs washing processing of 
the front face of the steel plate cor>cemed after suHuric-acid acid waehing of nickel system 
stair>less steel plate with the whitening acid-washing Kquid of the concentration of 0.5 - 20 % of 
the weight of hydrochlorio acids, and 3 - 20 % of the weight of nitric acids. ar»d performs rinsing 
processing after that. 

[0008] What contairw further the surfactant which comists of a urea compour»d and an organic 
acid one to 5% of the weight can be used for said whitening acid-washin« lic|u*d. 

[0009] 

[FuTKrtion] In this invention, after removing a surface and obtaining the frorrt face of silver white 
peculiar to nickel system stainless steet by suHuric—acid acid washing's performing descaling 
first, and washirqt the black-tzed front face from the mined acid of a rutrio acid stkI a 
hydrochk>ric acid, a residual acid is washed with water. At this time, yield faK prevention by the 
superfluous scarfing on the fi^ont face of a steel plate and generating control of nitrogen-owides 



gas (NOX gas) are performed by adding a surfactant to whiterwig acid-washwtg liquid 
[0010] 

[Exarrtple] Hereafter, this invention is explained concretely, referring to an example Drawirvg ! i» 
the schematic diagram lihowing the acid-washing process of this invention. The hot coil with 
which one in drawing twisted hot rolled sheet steel 2. arrd 3 are »cid-washtng Hnishmg coils. 
Between a hot coil t and the acid-washing firnshing coil 3, they are the mechanical descaling 
process I. the sutfuric-acid acid-washing process H of this invention, and the v»hitoning down 
stream processing ID. And the warm water rinsing process IV is performed. The mechanical 
descaling process I puts a crack *>to the scale of steel plate 2 front face with weft-known shot 
blasting etc.. and removes a big and rough scale. At the following sutfuric-actd acid-washing 
prcxiess B. it sprays whether the acid of 300g/l. of concentration sulfurtc acids heated at 50 
degrees C is immersed in a steet plate. Drawir»g 2 is what showed the rebtion between acid- 
washing tinne amourrt and the amount of scarfing. ar>d ends acid washing in about 50 seconds 
when 4-micrometer scarfMig is p« rf or?i>e d 

[001 1] Subsequently. HN03 It sprays whether a steel plate is imnwsed on the whitening acid- 
washing liquid which added ^ of surftwitants which become the acid liquid which mixed HCI from 
a i«~ea compound and an organic acid. 

[0012] Drawinc 3 is HI403. Change of the color of the front face of the steel plate at the time of 
ch a n gi n g the corwentration of HCI is shown. In O of the rrtark of the plot in drawing, white and 
show r'«y (limitation whic*i can be inspected) af>d x shows black (inspection impossible). 
Although it could whiten ind»p«r>dentty HN03 5 to 20% by Cr system stainless steel, when HCI 
was 0%, it did not whiten by nickel system stainless steel. 

[0013] Drawing 4 is HM03 at the time of fixir* HCI at 5*. Drawing; 5 is a color on the front face 
of a plate by concentration Hf*03 The color on the front face of a plate by the cofx:entration of 
HCI at the time of fixing at 1 51i i» shown, respectively. 
[00143 
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DESCRIPTION OF DRAWINGS 
[Brief Description of th« Drawings] 

[Drawinc t] tt i» th« schamatic ducram showing tb« acid-washinc process of this inventiom, 
[prawipt 2j tt is the (raph which showed the relation between acid-waxhinc time amount and the 
amount of scarfinf. 

[Drawinc 3] HN03 tt is the graph wh^ch showed chance of the color of the front face of the steel 
plate at the time of changint the coocantration of HCI, 

[Drawir^ 4] The concentration of HCt is fiwed and it is HM03, It is the graph which showed 
change of the color of the front face of the steel ptate at the time of changing coocentratwo, 
[Drawirif 5J HN03 It is the graph whtch showed change of the coter of the frorrt face of the steel 
plate at the time of fixing concentration and changirtg the concentration of HCI. 
[Descript>ort of flotations] 

1 Hot Coil. 2 Steel Plate, 3 Acid- Washing Tnishing Coil 
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